Effect of acute and chronic autophagy deficiency on skeletal muscle apoptotic signaling, morphology, and function.
Autophagy is a catabolic process that targets and degrades cytoplasmic materials. In skeletal muscle, autophagy is required for the control of mass under catabolic conditions, but is also basally active in the maintenance of myofiber homeostasis. In this study, we found that some specific autophagic markers (LC3-I, LC3-II, SQSTM1) were basally lower in glycolytic muscle compared to oxidative muscle of autophagy competent mice. In contrast, basal autophagic flux was higher in glycolytic muscle. In addition, we used several skeletal muscle-specific Atg7 transgenic mouse models to investigate the effect of acute (iAtg7-/-) and chronic (cAtg7-/-) autophagy deficiency on skeletal muscle morphology, contractility, and apoptotic signaling. While acute autophagy ablation (iAtg7-/-) resulted in increased centralized nuclei in glycolytic muscle, it did not alter contractile properties or measures of apoptosis and proteolysis. In contrast, with chronic autophagy deficiency (cAtg7-/-) there was an increased proportion of centralized nuclei, as well as reduced force and altered twitch kinetics in glycolytic muscle. Glycolytic muscle of cAtg7-/- mice also displayed an increased level of the pro-apoptotic protein BAX, as well as calpain and proteasomal enzymatic activity. Collectively, our data demonstrate cumulative damage from chronic skeletal muscle-specific autophagy deficiency with associated apoptotic and proteasomal upregulation. These findings point towards the importance of investigating different muscle/fiber types when studying skeletal muscle autophagy, and the critical role of autophagy in the maintenance of myofiber function, integrity, and cellular health.